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(54) Antenna for motorcycle 

(57) The invention provides an antenna disposition 
structure suitable for a motorcycle. 

An antenna 27 is disposed in a front cover 21 in 
such a manner as to be disposed over a headlamp 26 
and forwardly from a virtual slant line 44 connecting the 
center 42 of a handlebar 17 to an axle 43 of a front 



wheel. 

A driver, who functions as a radio wave absorbing 
body, acts to weaken radio waves. However, since the 
antenna is disposed forwardly from the slant line, it is 
possible to prevent the effect of absorption of radio 
waves by a driver and to prevent reductions in electro- 
magnetic fields in the vertical and horizontal directions. 
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Description 

[0001] The present invention relates to an improved 
antenna disposition structure for a motorcycle. 
[0002] A technique of perfo rming radio communi ca- s 
ti on between vehicles f or detecting the presence of ~ah r 
other vehicle has been disclosed, for example, in Japa- 
nese Patent Laid-open No. Hei 11-352221 entitled 
"Movable Body Detecting System". According to this 
technique, the vehicle concerned transmits a vehicle 10 
identification (ID) code signal and receives a vehicle 
identification (ID) code signal transmitted by a different 
vehicle, thereby recognizing the presence of the differ- 
ent vehicle and measuring a distance therebetween. 
[0003] The transmission and reception of such a ve- is 
hide identification (ID) code signal requires radio com- 
munication via an antenna. The mounting position of an 
ant enna on a,veh ide.is.significantryT,estrict&d t if t he ve - 
hidjys^nfjgured asjyriojtoro yde,havin g .a_sm a^ ve- 
hicular body. 20 
[0004] An antenna disposition structure is disclosed, 
for example, in Japanese Utility Model Laid-open No. 
Sho 63-91991 entitled "Foldable Antenna for Motorcy- 
cle". As shown in FIG. 1 of this document, a foldable 
ante nna is provided on a p ortion near a rear carrier,of a 25 
la rge^ized^motorcycje ^in^uch^ manne ^a ^to,exten d 
upwardly therefrom. 

[OOtepBy the way, to efficient^ transmit a Jarge 
amou nt of data in cluding a vehicje^ identification (ID) 
code signal, a sign^Mndicating ^ ajammr^^^^fwhr; 30 
cleTa ^ordinate sjg^ aT indica^ng a pojsition of a running 
vehicle for a short time by using radio waves, the wave- 
lengths of theradio waves may be desirable to be short- 
er. In actual, microwaves having ultra high or more fre- 
quencies have been desirably used for radio communi- 35 
cation between vehicles. 

[0008] Such microwaves, however, have a very 
strong rectilinear propagation property, and therefore, 
they are liable to be shielded by obstacles present in the 
rectilinear path of the microwaves. 40 
[0007] If an antenna is provided behind a passenger, 
for example, as disclosed in Japanese Utility Model 
Laid-open No. Sho 63-91991, microwaves traveling 
from the front of the vehicle to the antenna are shielded 
by a window shield and the passenger. In this way, from 45 
the viewpoint of reception of signals transmitted from the 
front of the vehicle via microwaves, the disposition of an 
antenna behind a passenger is undesirable. 
[0008] Accordi ngfy, an object of th e present invention 
is to provide an antenna disposition structure suitable so 
for a motorcyde. 

[0009] To achieve the above object, according an in- 
vention described in daim 1 , there is provided an anten- 
na disposition structu re for a motorcyde i nduding an an- 
tenna for radio communication, characterized in that the S5 
ant enna is "ciis posed over a headlamp and forwardr y 
from a virtual slant line connecting the center of a han- 
dlebar to an axle oFa front wheeir 



[0010] With this configuration, the antenna can be suf- 
fidently separated from a driver of the motorcycle. A 
driver, who functions as a body absorbing radio waves, 
acts to weaken radio waves. According to this configu- 
ration, however, since the antenna is disposed forwardry 
from the slant line, it is possible to prevent the effect of 
absorption of radio waves by a driver and to prevent re- 
ductions in electromagnetic fields in the vertical and hor- 
izontal directions. 

[0011] The antenna provided over the headlamp is lo- 
cated at a sufficiently high position, and such an antenna 
can ensure good line-of-sight of a large number of ob- 
jects to or from which radio waves are transmitted or 
received without interference with obstacles on a road. 
As a result, the reliabi lity of communication by means of 
the antenna can be^enhanced. 
[0012] According to an invention described in claim 2, 
the antenna is covered with a resin made front cover or 
a resin-molded product equivalent thereto. 
[0013] With this configuration, the antenna can be 
mounted by making effective use of a spa ce in the fro nt 
coyer, and the front cover formed of a resin-molded 
product allows the passing of radio waves therethrough, 
and can desirably protect the antenna. For example, the 
front cover prevents the antenna from being damaged 
due to rain and wind and being broken due to contact 
with another movable body. Further, since the antenna 
is not exposed from the front cover, it is possible to keep 
a good external appearance of the vehicle. 
[0014] According to an invention described in claim 3, 
the antenna is mounted on an u pper edg e portion of th e 
headlamp. 

[0015] With this configuration, since the antenna is 
mounted on the upper edge portion of the headlamp, a 
reflection body such as a metal from which radio waves 
are reflected, and/or an absorption body such as a hu- 
man being which absorbs radio waves are not present 
in the surroundings of the antenna, particularly, in front 
of and above the vehide. As a result, it is possible to 
prevent a reduction in intensity of radio waves transmit- 
ted or received by the antenna. 
[0016] According an invention described in daim 4, a 
horizontal base is provided on an upper edge portion of 
the headlamp or over the headlamp, and the antenna is 
mounted on the mounting base. 
[0017] With this configuration, the antenna can be 
easily mounted to the headlamp irrespective of the 
shape of the headlamp. As a result, one kind of antenna 
can be applied to various kinds of motorcycles. 
[0018] According to an invention described in claim 5, 
the front cover is provided under the handlebar, a con- 
taining space is provided in the front cover at a position 
over the headlamp, an opening communicated to the 
containing space is provided in thefront cover, the open- 
ing is covered with a lid, a horizontal mounting base is 
provided, in the containing space, on an upper edge por- 
tion of the headlamp or over the headlamp, and the an- 
tenna is mounted on the mounting base. 
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[0019] With this configuration, since the containing 
space is provided in the front cover, the antenna can be 
mounted by making effective use of the space in the 
front cover. 

[0020] Since the front cover is made from a resin, it 5 
can protect the antenna while allowing the passing of 
radio waves therethrough. For example, the front cover 
prevents the antenna from being damaged due to rain 
and wind and being broken due to contact with another 
movable body. 10 
[0021] Since the antenna is disposed at a position 
higher than the headlamp, it can receive radio waves 
without interference with obstacles on a road. As a re- 
sult, the reliability of communication by means of the an- 
tenna can be enhanced. *5 
[0022] Further, since the opening of the containing 
space is covered with the front lid, the maintenance for 
the antenna in the containing space can be easily per- 
formed. 

[0023] According to an invention described in ciaim 6, 20 
the antenna has a forward directivity with respect to the 
running direction of the-motorcyde. 
[0024] With this configuration, if the antenna is taken 
as an antenna for radio communication between vehi- 
cles, since the antenna has the forward directivity, it can 25 
achieve desirable radio communication with another ve- 
hicle running ahead of the vehicle concerned. 
[0025] According to an invention described in claim 7, 
the a ntenna is co m posed of a first antenna an d a secon d 
antenna disposed adjacently to each ot her; and the first 30 
antenna hasaforward directivity with respect to the run- 
ni ng direc tion of the mptpjcycle, and the second^anten- 
na has an ujwar^Qjredgyjty^with respect to the running 
di rection cf.the i motorcycle. 

[0026] With this configuration, if the^fjr^^antenn a js^ 35 

taken as a tra nsmitun p^ecejym 

munication w ith ano ther vehicle and the .seco nd anten- 

najsjjdcenjas ajeceiving antenn a forthe GPS, itjspos^ 

s iblejo a"esi rably perform the radio com munication with 

an^^eryehide running aheadpj the^ye|ticle conSme? 40 

by the first antemia and Tdesira bly recerveradio wave s 

from a TjujnSer]^^ 

tenna,jwg\hCTceJ^ 

tion of th e vehicle concerned . 

[0027]~Further, sirraTtfie'first and second antennas 45 
are disposed adjacently to each other, they can be con- 
tained in a compact containing space, and if the first and 
second antennas are covered with a protective cover for 
improving the weather resistance, the protective cover 
can be miniaturized and thereby can be made incon- so 
spicuous. Since the first and second antennas are not 
exposed and further the protective cover is made incon- 
spicuous as described above, it is possible to keep a 
good external appearance of the vehicle. 
[0028] Hereinafter, embodiments of the present in- 55 
vention will be described with reference to the accom- 
panying drawings. 

[0029] FIG. 1 is a side view of a motorcycle including 



an antenna according to a first embodiment of the 
present invention. 

[0030] FIG. 2 is a structure for containing the antenna 
according to the first embodiment of the present inven- 
tion. 

[0031 ] FIG . 3 is a side view of the motorcycle including 
the antenna according to the first embodiment of the 
present invention. 

[0032] FIG. 4 is a view illustrating a function of the an- 
tenna according to the first embodiment of the present 
invention. 

[0033] FIG. 5 is a view showing an application exam- 
ple of the antenna according to the first embodiment of 
the present invention. 

[0034] FIG. 6 is a side view of an essential portion of 
a motorcycle including an antenna according to a sec- 
ond embodiment of the present invention. 
[0035] FIG. 7 is a perspective view of an essential por- 
tion around a handlebar of the motorcycle including the 
antenna according to the second embodiment of the 
present invention. 

[0036] FIG. 8 is a front view of an essential portion 
around the handlebar of the motorcycle including the an- 
tenna according to the second embodiment of the 
present invention. 

[0037] FIG. 9 is a first illustrative view of a GPS infor- 
mation storage/display unit using the antenna according 
to the second embodiment of the present invention. 
[0038] FIG. 1 0 is a second illustrative view of the GPS 
information storage/display unit using the antenna ac- 
cording to the second embodiment of the present inven- 
tion. 

[0039] FIG. 1 1 is a first sectional view of a modification 
of the GPS information storage/display unit using the 
antenna according to the second embodiment of the 
present invention. 

[0040] FIG. 1 1 is a second sectional view of the mod- 
ification of the GPS information storage/display unit us- 
ing the antenna according to the second embodiment of 
the present invention. 

[0041] FIG. 13 is a side view of an essential portion 
of a motorcycle including an antenna according to a third 
embodiment of the present invention. 
[0042] FIGS. 14(a) and 14(b) are views illustrating the 
antenna according to the third embodiment of the 
present invention. 

[0043] FIG. 15 is a view illustrating a function of the 
antenna according to the third embodiment of the 
present invention. 

[0044] FIGS. 1 6(a) and 1 6(b) are views illustrating an 
antenna according to a fourth embodiment of the 
present invention. 

[0045] FIG. 1 is a side view of a motorcycle including 
an antenna according to a first embodiment of the 
present invention. A scooter-type motorcycle 10 repre- 
sentative of the motorcycle according to the present in- 
vention is configured such that a front wheel 12 is pro- 
vided on a front portion of a vehicular body 11; a rear 
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wheel 1 4 as a drive wheel is vertically movably mounted 
on a rear portion of the vehicular body 11 via a power 
swing unit 13; steps 1 5 are disposed on both sides of a 
lower center portion of the vehicular body 1 1 ; a tandem 
seat 1 6 is disposed on an upper portion of the vehicular 
body 11 ; a handlebar 1 7 is disposed on the front portion 
of the vehicular body 11; a transparent window shield 
18 is raised from the handlebar 17; and the vehicular 
body 11 is covered with covers such as a front cover 21 , 
a center cover 22, side covers 23, and a rear center cov- 
er 24. 

[0046] The motorcycle 10 is characterized in that an 
antenna 27 is positioned over a headlamp 26 and is con- 
tained in the front cover 21. The disposition structure of 
the antenna 27 will be described with reference to FIG. 
2 

[0047] FIG. 2 is a view showing a structure for con- 
taining the antenna according to the first embodiment of 
the present invention. A portion, positioned over the 
headlamp 26, of the front cover 21 for surrounding the 
front portion of the vehicular body 11 has a cover struc- 
ture which is open ably dosed by a removable front lid 
31 . A horizontal bracket 32 is provided in an area (con- 
taining area in the front cover 21 ) covered with the front 
lid 31 . A transmitter/receiver 34 for radio communication 
is mounted, together with electrical equipment 33 such 
as a coupler, on the bracket 32, and the antenna 27 con- 
nected to the transmitter/receiver 34 via a harness 35 is 
contained in the containing area in the front cover 21 . 
Thereafter, the containing area is covered with the front 
lid 31. 

[0048] The front lid 31 is a resin-molded product hav- 
ing two pins 37 provided at right and left points on an 
upper edge of the front lid 31 in such a manner as to 
extend downwardly therefrom; three daws 38 provided 
at right, left and central points on a tower edge of the 
front lid 31 ; and two claws 38 provided at central points 
on right and left edges of the front lid 31. On the other 
hand, an edge portion, around the front lid 31 , of the 
front cover 21 has five lock holes 39 corresponding to 
the daws 38 and two holes 40 corresponding to the pins 
37. The front lid 31 is simply mounted to the front cover 
21 by hanging the daws 38 from the lock holes 39 and 
also fitting the pins 37 in the holes 40. 
[0049] FIG. 3 is a side view of the motorcyde inducting 
the antenna according to the first embodiment of the 
present invention. The antenna 27 is mounted on the 
motorcyde 1 0 in such a manner as to satisfy the follow- 
ing requirements: 

(1) to be contained in the front cover 21 ; 

(2) to be disposed in a space over the headlamp 26; 
and 

(3) to be disposed f orwardly from a virtual slant tine 
44 connecting the center 42 of the handlebar 1 7 to 
an axle 43 of the front wheel in the forward move- 
ment direction of the motorcycle. 



In FIG. 4, reference numeral 45 designates a film 
on which a metal is vapor-deposited. The film 45 is stuck 
on a portion under the antenna 27 for shielding radio 
waves reflected from a road surface. 

s [0050] The requirement (1) (the antenna 27 is con- 
tained in the front cover 21 ) is advantageous in that the 
antenna 27 can be mounted by making effective use of 
the space in the front cover 21 . The front cover 21 , which 
is formed of a resin-molded product, does not shield the 

10 passing of radio waves. The front cover 21 also func- 
tions as a member capable of significantly, desirably 
protecting the antenna 27. For example, the front cover 
21 prevents the antenna 27 from being damaged due to 
rain and wind and being broken due to contact with an- 

15 other movable body. 

[0051] Further, since the antenna 27 is not exposed 
from the front cover 21 , it does not impair an external 
appearance of the vehicular body. 
[0052] The requirement (2) (the antenna 27 is dis- 

20 posed over the headlamp 26) is advantageous in that 
the antenna 27 can be located at a suffidently high po- 
sition. The antenna 27 located at a high position can en- 
sure good Hne-of -sight of a large number of objects to 
or from which radio waves are transmitted or received 

25 without interference with obstacles on a road surface. 
As a result, the reliability of communication by means of 
the antenna 27 can be enhanced. 
[0053] The requirement (3) (the antenna 27 is dis- 
posed f orwardly from the slant line 44) is advantageous 

30 in that the antenna 27 is sufficiently separated from a 
driver of the motorcycle. A driver, who functions as a 
body absorbing radio waves, acts to weaken radio 
waves. In this regard, since the antenna 27 is disposed 
forwardly from the slant line 44, it is possible to prevent 

35 the effect of absorption of radio waves by a driver and 
to prevent reductions in electromagnetic fields in the 
vertical and horizontal directions. 
[0054] FIG. 4 is a view illustrating the function of the 
antenna according to the first embodiment of the 

40 present invention, particularly showing a state of radio 
waves 46 radially transmitted or received from or to the 
antenna 27. As is apparent from this figure, the radio 
waves 46 spread forwardly from the antenna 27, and 
therefore, do not reach to the tandem seat 16 and the 

45 rear portion of the vehicular body 1 1 . Accordingly, a driv- 
er and/or a passenger sitting on the tandem seat 16, 
and/or a baggage loaded on the rear portion of the ve- 
hicular body do not interfere the radio waves. 
[0055] Since the transmission/reception of the radio 

so waves 46 is not blocked by a driver and the like, micro- 
waves can be used as the radio waves 46. The use of 
microwaves allows the adoption of a so-called flat an- 
tenna as the antenna 27. As the flat antenna, there may 
be used an extremely thin type antenna such as a film 

55 antenna or a phased array type antenna allowing phase 
difference feeding. Such a film antenna or phased array 
antenna is advantageous in that the directivity of the an- 
tenna is made largely variable, although the antenna is 
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a small-sized fixed type without any movable portion. 
[0056] FIG. 5 is a view showing an application exam- 
ple of the antenna according to the first embodiment of 
the present invention. The motorcycle 10 includes the 
antenna 27, the transmitter/receiver 34, a control sys- 
tem 53, an illumination intensity control unit 54, and an 
illumination intensity sensor 55. The transmitter/receiv- 
er 34 receives radio waves transmitted from another 
movable body 56 via the antenna 27, and the control 
system 53 analyzes the information thus received. If it 
is decided by the control system 53 that the motorcycle 
1 0 possibly collides with the movable body 56, light emit- 
ting devices 51 are turned on via the illumination inten- 
sity control unit 54. At this time, a horizontal row of im- 
ages 52 formed by the light emitting devices 51 emerge 
on a window shield 18. At the same time, the control 
system 53 transmits a voice signal by radio transmission 
via a voice signal generating unit 58. A miniature receiv- 
er 62 receives the voice signal via a miniature antenna 
61 additionally provided on a helmet 59, and a speaker 
63 built in the helmet 59 generates an alarm sound. 
[0057] The illumination intensity sensor 55 detects an 
intensity of illumination in the surroundings, and the il- 
lumination intensity control unit 54 adjusts an output of 
each of the light emitting devices 51 , to adjust the bright- 
ness of the image 52 formed by the light emitting device 
51 . With this adjustment, the images 52 are made visible 
in cloudless or cloudy weather, or at night. 
[0058] FIG. 6 is a side view of an essential portion of 
a motorcycle including an antenna according to a sec- 
ond embodiment of the present invention. In this figure, 
parts corresponding to those in the first embodiment are 
designated by the same reference numerals, and the 
overlapped description thereof is omitted. 
[0059] A motorcycle 10 shown in FIG. 6 is basically 
configured such that an antenna 70 is disposed over a 
headlamp 26 and forwardly from a virtual slant line 44 
connecting the center of a handlebar 17 to an axle 43 
of a front wheel. To be more specific, a front cover 21 is 
provided under the handlebar 1 7; a containing space 71 
is provided in the front cover 21 at a position over the 
headlamp 26; an opening 72 communicated to the con- 
taining space 71 is formed in the front cover 21 , and the 
opening 72 is openably covered with a front lid 31 ; and 
a horizontal mounting base 73 is provided in the con- 
taining space 71 in such a manner as to be placed on 
an upper edge of the headlamp 26 or over the headlamp 
26, and the antenna 70 is mounted on the mounting 
base 73. 

[0060] In this way, the antenna 70 is disposed over 
the headlamp 26 and is contained in the front cover 21 . 
[0061 ] The antenna 70 is composed of a first antenna 
75 and a second antenna 76, which are disposed adja- 
cently to each other. The first antenna 75 is an antenna 
having a forward directivity with respect to the running 
direction of the vehicle for radio transmission between 
the vehicle concerned and another vehicle, particularly, 
a vehicle running ahead of the vehicle concerned. The 



10 



15 



20 



30 



40 



45 



50 



55 



second antenna 76 is a reception antenna for a GPS 
(Global Positioning System), which has an upward di- 
rectivity with respect to the running direction of the ve- 
hicle for receiving radio waves from artificial satellites. 
In FIG. 6, reference numeral 77 designates a receiver 
for the GPS. 

[0062] The GP S is one of na vi gation systems for o b- 
taining a current , positi on of a car and a running rout e 
fr om the current position to a destinatio n. More specifi- 
cally, the GPS is of a satellite navigation type in which 
a position of the vehicle concerned is determined by cal- 
culation based on differences between arrival times of 
radio waves having time signals emitted from a plurality 
of artificial satellites. 

[0063] FIG . 7 is a perspective view of an essential por- 
tion around a handlebar of the motorcycle including the 
antenna according to the second embodiment of the 
present invention. Referring to FIG. 7, a handle cover 
81 for covering a central portion of the handlebar 17 is 
disposed behind a window shield 1 8 (which is shown in 
FIG. 6). The handle cover 81 is provided with a combi- 
nation meter 82, various switches such as a starter 
switch, a lighting switch, and a turn signal switch, and 
an information storage/display unit 83 constituting the 
GPS. 

[0064] The info rmation storage/display unit 83 dis- 
plays a position, a direction, a movement distance, a 
movement speed , and the like of the vehicle concerned, 
which are obtained by caicu lation.based on_sig nals re- 
ceived by the receiver 77f or th eG PS_ (see FIG. 6), and 
perfo rms the s torage^ retrieval, display, an d thejite' of 
mapinformation. "~ " 

[0065] FIG. 8 is a front view of an essential portion 
around the handlebar of the motorcycle including the an- 
tenna according to the second embodiment of the 
present invention. Referring to this figure, the combina- 
tion meter 82 includes a speed meter 85 disposed at a 
central portion of the combination member 82, and a fuel 
meter 86 and a water temperature meter 87 disposed 
on both sides of the speed meter 85. 
[0066] The information storag e/display unit 83 make s 
use of a storage f unction arid aciis pjay [i f unction of a P DA 
(P ersonal Digital Assista nt) 88. The hua is contained 
in a case 91 for STKancingTi^ resistance. In 

the case where the motorcycle 1 0 is not used or the GPS 
is not used, the PDA 88 can be removed from the case 
1 . The PDA 88 thus removed can be used as its original 
application, that is, as an electronic notebook for sched- 
ule management or memorandum, or used for a porta- 
ble GPS capable of in putting data (addresses, tele- 
phone numbers, etc. as personal information) via a per- 
sonal comprter,j) cperfojming download of dataTcu r- 
rent map infomnation , current rpadJnf onTiation, resort in- 
formation, e tc.) via Internet. 

[0067] In FIG. 8, reference numeral 93 designates a 
lid portion provided on the case 91 . The lid portion 93 is 
opened by turning a knob 94, and the PDA 88 is con- 
tained in or from the case 91 . 
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[0068] Reference numeral 95 designates a window 
portion provided on the lid portion 93. A display 96 pro- 
vided on the PDA 88 is visible through a glass plate or 
an acrylic resin plate fitted in the window portion 95. 
[0069] Reference numeral 97 designates a switch 
used for moving a cursor displayed on the display 96 or 
selecting the content displayed on the display 96. 
[0070] Reference numeral 98 designates each of two 
swing shaft portions for swingably mounting the infor- 
mation storage/display unit 83 on the handle cover 81 . 
[0071 ] FIG. 9 is a first illustrative view of a GPS infor- 
mation storage/display unit using the antenna according 
to the second embodiment of the present invention. As 
shown in this figure, in the case of using the information 
storage/display unit 83, the lid portion 93 provided on 
the case 91 of the information storage/display unit 83 is 
opened. 

[0072] The case 91 includes a connector 1 01 to which 
input and output terminals of the PDA 88 are to be con- 
nected, and a relay unit 102 for relaying a signal from 
the connector 101 to the receiver 77 for the GPS (see 
FIG. 6). 

[0073] In the case of using the PDA 88 as a single 
device such as an electronic notebook, the PDA 88 may 
be removed from the connector 101 . 
[0074] FIG. 1 0 is a second illustrative view of the GPS 
information storage/display unit using the antenna ac- 
cording to the second embodiment of the present inven- 
tion. As shown in this figure, in the case of not using the 
information storage/display unit 83, a lower portion of 
the information storage/display unit 83 is swung around 
the swing shaft portions 98 to the depth side, to turn the 
window portion 95 side obliquely, downwardly. 
[0075] With such a state, a driver is allowed to con- 
centrated [y turn his or her eyes on the meters 85, 86 
and 87 of the combination meter 82. 
[0076] FIG. 11 is a first sectional view showing a mod- 
ification of a GPS information storage/display unit using 
the antenna according to the second embodiment of the 
present invention. An opening 1 06 is formed in an upper 
surface 105 of the handle cover 81 behind the window 
shield 18, to form a containing space 107 in the handle 
cover 81 . Two rails 1 08 (one of which, disposed on the 
depth side, is not shown) are provided in the containing 
space 1 07 communicated to the opening 106. A lid por- 
tion 111 is provided to cover the opening 106. One end 
of a case 1 1 2 is movably mounted on the rails 1 08, and 
the other end of the case 112 is swingably mounted to 
an end of the lid portion 111 . The PDA 88 is contained 
in the case 112. In this figure, reference numeral 114 
designates a hinge for openably/closably mounting the 
lid portion 111 to the handle cover 81 ; 115 is a hinge for 
swingaly mounting the case 112 to the lid portion 111; 
and 116 is a slide member for movably mounting the 
case 112 to the rails 108. 

[0077] In this figure, there is shown a GPS working 
state in which an information storage/display unit 117 
composed of the PDA 88 contained in the case 112 



projects upwardly from the opening 106 formed in the 
handle cover 81 . 

[0078] FIG. 12 is a second sectional view showing a 
modification of the GPS information storage/display unit 

5 using the antenna according to the second embodiment 
of the present invention. In this figure, there is shown a 
state in which the one end of the case 1 1 2 is moved to 
the window shield 1 8 side along the rails 108, to move 
downwardly the other end of the case 1 1 2 together with 

10 the end of the lid portion 111 , whereby the information 
storage/display unit 117 is contained in the containing 
space 1 07 in the handle cover 81 and the lid portion 1 1 1 
is closed. 

[0079] As described above, particularly, with refer- 

15 ence to FIG. 6, the second embodiment of the present 
invention is characterized in that the front cover 21 is 
provided under the handlebar 17; the containing space 
1 7 is provided in the front cover 21 at a position over the 
headlamp 26; the opening 72 communicated to the con- 

20 taining space 71 is formed in the front cover 21 and is 
covered with the front lid 31 ; the horizontal mounting 
base 73 is provided, in the containing space 71 , on the 
upper edge portion of the headlamp 26 or over the head- 
lamp 26; and the antenna 70 is mounted on the mount- 

25 fng base 73. 

[0080] Since the containing space 71 is provided in 
the front cover 21 , the antenna 70 can be mounted by 
making effective use of the space in the front cover 21 . 
[0081 ] The front cover 21 made from a resin can pro- 

30 tect the antenna 70 while allowing the passing of radio 
waves therethrough. For example, the front cover 21 
prevents the antenna 70 from being damaged due to 
rain and wind and being broken due to contact with an- 
other movable body. 

35 [0082] Sin ce the antenna 70 is disposed at a position 
higher than the headlamp 26, it can receive radio waves 
wj^outlnterference with obstacles on a road surface. 
As a result, the reliability of jcom 
the antenna,70^can b^nhanced. 

40 [0083] Further, since the opening 72 of the containing 
space 71 is covered with the front lid 31; the mainte- 
nance for the antenna 70 in the containing space 71 can 
be easily performed. 

[0084] FIG. 13 is a side view of an essential portion 
45 of a motorcycle including an antenna according to athird 
embodiment of the present invention. A motorcycle 120 
shown in FIG. 13 is configured such that a head pipe 
122 is mounted on a front portion of a body frame 1 21; 
a front fork 123 is steerably mounted on the head pipe 
so 122; a front wheel 124 is rotatably mounted to lower 
ends of the front fork 123; a handlebar 124 is mounted 
on an upper portion of the front fork 1 23; a fuel tank 1 25 
is disposed behind the head pipe 122; and an engine 
1 26 is disposed under the fuel tank 125. In particular, 
55 the motorcycle 120 is characterized TrTthat the head- 
lamp 127 is disposed in an uncovered state. In addition, 
reference numeral 128 designates a meter, and 131 is 
an axle of the front wheel. 
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[0085] In this motorcycle 120, an antenna 133 com- 
posed of an antenna for communication with another ve- 
hicle and an antenna for a GPS is disposed over the 
headlamp 1 27 and forwardly from a virtual slant line 1 32 
connecting the center of the handlebar 124 to the axle 
131 of the front wheel. More specifically, the antenna 
133 is mounted on an upper edge portion of the head- 
lamp 127. 

[0086] FIG. 14(a) is a side view, with parts partially 
cutaway, of the antenna according to the third embodi- 
ment of the present invention, and FIG. 14(b) is a front 
view of the antenna shown in FIG. 14{a). 
[0087] Referring to FIG. 14(a), the antenna 133 is 
composed of a first antenna 135 and a second antenna 
1 36 disposed adjacently to each other. The first and sec- 
ond antennas 135 and 136 have the same structures of 
the first and second antennas 75 and 76 in the second 
embodiment, respectively. 

[0088] That is to say, the first antenna 135 has a for- 
ward directivity with respect to the running direction of 
the vehicle for communication with another vehicle, and 
the second antenna 136 has an upward directivity with 
respect to the running direction of the vehicle for receiv- 
ing radio waves from artificial satellites. 
[0089] As shown in FIG. 14(a), the first antenna 135 
formed into a flat-shape is raised upright with its trans- 
mitting/receiving portion directed forwardly from the ve- 
hicle, and the second antenna 136 formed into a flat- 
shape is disposed in front of the first antenna 1 35 in such 
a manner as to be fallen in the horizontal direction with 
its receiving portion directed upwardly from the vehicle. 
The first and second antennas 1 35 and 1 36 are covered 
with a protective cover 137 made from a resin. In addi- 
tion, reference numeral 138 designates a seal member 
for preventing permeation of dust andror rain into the 
protective cover 137. 

[0090] FIG. 1 4(b) shows a state in which the antenna 
133 is mounted on an upper edge portion of the head- 
lamp 127 formed into a square-shape in such a manner 
that the first and second antennas 1 35 and 136 are ad- 
jacently disposed on the right and left sides in the width 
direction of the vehicle. 

[0091 ] The disposition of the first and second anten- 
nas 135 and 136 on the right and left sides is effective 
to lower the height of the antenna 133. 
[0092] The function of the antenna 133 will be de- 
scribed below. 

[0093] FIG. 1 5 is a view illustrating the function of the 
antenna according to the third embodiment of the 
present invention. In this figure, there is shown a state 
in which the first antenna 135 of the antenna 133 trans- 
mits radio waves 140 to the front of the vehicle, or the 
first antenna 1 35 receives the radio waves 1 40 from the 
front of the vehicle and the second antenna 1 36 receives 
radio waves 141 from above of the vehicle. 
[0094] With this configuration, a driver and/or a pas- 
senger riding on the motorcycle 120, and/or a baggage 
loaded on a rear portion of the vehicular body do not 



interfere with the radio waves 140 transmitted from the 
antenna and the radio waves 141 received by the an- 
tenna 133. 

[0095] As described above, the third embodiment of 
5 the present invention is characterized in that the anten- 
na 1 33 is mounted to the upper edge portion of the head- 
lamp 127. 

[0096] Since the antenna 133 is mounted on the up- 
per edge portion of the headlamp 1 27, a reflection body 
such as a metal from which radio waves are reflected, 
and/or an absorption body such as a human being which 
absorbs radio waves are not present in the surroundings 
of the antenna 133, particularly, in front of and above 
the vehicle. As a result, it is possible to prevent a reduc- 
tion in intensity of radio waves transmitted or received 
by the antenna 133. 

[0097] The third embodiment of the present invention 
is also characterized in that the antenna 133 is com- 
posed of the first and second antennas 1 35 and 1 36 dis- 
posed adjacently to each other, wherein the first anten- 
na 1 35 has the forward directivity with respect to the run- 
ning direction of the vehicle and the antenna 136 has 
the upward directivity with respect to the running direc- 
tion of the vehicle. 

[0098] Since any obstacle to radio waves is not 
present in front of and above the vehicle, if the first an- 
tenna 135 is taken as a transmitting/receiving antenna 
for radio communication with another vehicle and the 
second antenna 136 is taken as a receiving antenna for 
the GPS, it is possible to desirably perform the radio 
communication with another vehicle running ahead. of 
the vehicle concerned by the first antenna 135 and de- 
sirably receive radio waves from a number of artificial 
satellites by the second antenna 136, and hence to ob- 
tain accurate positional information of the vehicle con- 
cerned. 

[0099] Further, since the first and second antenna 1 35 
and 136 are disposed adjacently to each other, they can 
be contained in the compact containing space, and if the 
first and second antennas 1 35 and 1 36 are covered with 
the protective cover 137 (see FIG. 14(a)) for improving 
the weather resistance, the protective cover 1 37 can be 
miniaturized and thereby can be made inconspicuous. 
Since the first and second antennas 1 35 and 1 36 are 
not exposed and further the protective cover 137 is 
made inconspicuous as described above, it is possible 
to keep a good external appearance of the vehicle. 
[0100] FIG. 16(a) is a side view, with parts partially 
cutaway, of an antenna according to a fourth embodi- 
ment of the present invention, and FIG. 1 6(b) is a front 
view of the antenna shown in FIG. 16(a). In these fig- 
ures, parts corresponding to those in the third embodi- 
ment are designated by the same reference numerals, 
and the overlapped description thereof is omitted. 
[0101] In FIG. 16(a), there is shown a state in which 
a horizontal mounting base 1 43 is provided over a head- 
lamp 142 and an antenna 144 is mounted on the mount- 
ing base 143, and the antenna 144 is covered with a 
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protective cover 145. In addition, reference numeral 1 46 
and 1 47 designate seal members for preventing perme- 
ation of dust and/or rain into the protective cover 145. 
[01 02] The antenna 1 44 is composed of a first anten- 
na 135 and a second antenna 136 disposed adjacently 
to each other. The first antenna 135 is raised upright 
with its transmitting/receiving portion directed forwardly 
from the vehicle, and the second antenna 136 is dis- 
posed in front of and under the first antenna 1 35 in such 
a manner as to be fallen in the horizontal direction with 
its receiving portion directed upwardly from the vehicle. 
[0103] In FIG. 1 6(b), there is shown a state in which 
the mounting base 143 is mounted over the headlamp 

1 42 formed into a round shape, and the first and second 
antenna 1 35 and 1 36 are positioned such that the widths 
in the horizontal direction, that is, in the width direction 
of the vehicle are made identical to each other. 
[0104] By positioning the first and second antenna 
135 and 136 with the horizontal widths made identical 
to each other, the width of the antenna 1 44 can be short- 
ened. 

[01 05] As described above, the fourth embodiment of 
the present invention is characterized in that the hori- 
zontal mounting base 143 is provided on an upper edge 
portion of the headlamp 142 or over the headlamp 142, 
and the antenna 144 is mounted on the mounting base 
143. 

[0106] By matching the shape of the mounting base 

143 to the shape of the upper portion of the headlamp 
142, the antenna 144 can be easily mounted to the 
headlamp 142 irrespective of the shape of the headlamp 
142. As a result, one kind of antenna can be applied to 
various kinds of motorcycles. 

[01 07] In the above embodiments, the present inven- 
tion has been described by example ol .the scooter-type 
nrmtorcyd^Kwevel^tfie presenTinyj^j^^^be^^- 
p ljed to as o-callect saddle^type motorc ycle. Thesaddle- 
type mrtorcyde jsda^ifj^ and 
a type with no cowl. For the saddle-type motorcycle with 
a cowl (which may be a full-cowl or a half -cowl), the cowl 
formed of a resin-molded product may be used in place 
of the front cover described in the above embodiments, 
and the antenna of the present invention may be built in 
the resin made cowl. For the saddle-type motorcycle 
with no cowl, a resin cover may be prepared in place of 
the front cover described in the above embodiments. 
The resin made cowl or the resin cover is a resin-molded 
product equivalent to a front cover described in claim 2. 
[0108] The antenna described in claim 1 may be dis- 
posed outside the front cover insofar as the antenna be 
of a weather resisting structure. The object of the inven- 
tion described in claim 1 can be achieved only by dis- 
posing the antenna at a position being in front of and 
sufficiently separated from a driver. With this configura- 
tion, microwaves can be used for transmission and re- 
ception of signals because they are not obstructed by a 
driver and the like. 

[01 09] I n the above embodiments, the antenna of the 
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present invention is applied to radio communication be- 
tween vehicles and to GPS navigation; however, the an- 
tenna is also applicable to communication using hand- 
free type movable telephones. 
[0110] In the above embodiments, the antenna of the 
present invention is configured to have the forward di- 
rectivity and upward directivity with respect to the run- 
ning direction of the vehicle; however, the antenna may 
be configured to have a sideward directivity with respect 
to the running direction of the vehicle. 
[0111] The antenna having the sideward directivity 
can receive, for example, radio waves relevant.to.site \^) Qj&kjlA^ 
infprmatiogandroa d.rjraffic information (t raffic i am T con- 
stru ction.zone ,.bVr pass, weather information) transmi t- 
ted froma transmitter disposed alonq a road. 
[0112] In the second, third, and fourth embodiments, 
both the transmitting/receiving antenna for radio com- 
munication between vehicles and the receiving antenna 
for the GPS are mounted on the headlamp; however, 
either of the above antennas may be mounted on the 
headlamp. 

[0113] The disposition of the first and second anten- 
nas 135 and 136 in each of the third embodiment (see 
FIGS. 14(a) and 14(b) and the fourth embodiment (see 
FIGS. 1 6(a) and 1 6(b)) may be applied to the disposition 
of the first and second antennas 75 and 76 in the second 
embodiment applied to the scooter-type motorcycle 
(see FIG. 6). 

[0114] In the fourth embodiment, the antenna 144 is 
mounted to the headlamp 142 via the horizontal mount- 
ing base 143; however, an upper edge portion of the 
headlamp 142 may be formed into a horizontal plane 
and the antenna 144 be mounted on the horizontal 
plane. 

The invention provides an antenna disposition structure 
suitable for a motorcycle. 

[01 1 5] An antenna 27 is disposed in a front cover 21 
in such a manner as to be disposed over a headlamp 
26 and forwardly from a virtual slant line 44 connecting 
the center 42 of a handlebar 1 7 to an axle 43 of a front 
wheel. 

[0116] A driver, who functions as a radio wave absorb- 
ing body, acts to weaken radio waves. However, since 
the antenna is disposed forwardly from the slant line, it 
is possible to prevent the effect of absorption of radio 
waves by a driver and to prevent reductions in electro- 
magnetic fields in the vertical and horizontal directions. 



so claims 

1. An antenna disposition structure for a motorcycle 
including an antenna (27,70,133,144) for radio 
communication, characterized in that 
55 said antenna is disposed over a headlamp 

(26,127,142) and forwardly from a virtual slant line 
(44,132) connecting the center (42) of a handlebar 
(17) to an axle (43,131) of a front wheel. 
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2. An antenna disposition structure for a motorcycle 
according to claim 1 , wherein said antenna (27) is 
covered with a resin made front cover (21 ) or a res- 
in-molded product equivalent thereto. 

5 

3. An antenna disposition structure for a motorcycle 
according to claim 1, wherein said antenna 
(133,144) is mounted on an upper edge portion of 
said headlamp (127,142). 

10 

4. An antenna disposition structure for a motorcycle 
according to claim 1, wherein a horizontal base 
(73,143) is provided on an upper edge portion of 
said headlamp (26) or over said headlamp, and said 
antenn (70) is mounted on said mounting base. '5 

5. An antenna disposition structure for a motorcycle 
according to claim 2, wherein said front cover (21) 
is provided under said handlebar (1 7), a containing 
space (71 ) is provided in said front cover at a posi- 20 
tion over said headlamp (26), an opening (72) com- 
municated to said containing space is provided in 
said front cover, said opening is covered with a lid 
(31), a horizontal mounting base (73) is provided, 

in said containing space (71), on an upper edge por- 25 
tion of said headlamp (26) or over said headlamp 
(26), and said antenna (70) is mounted on said 
mounting base (73). 



6. An antenna disposition structure for a motorcycle 30 
according to any one of claims 1 to 5, wherein said 
antenna (27,70,133,144) has a forward directivity 
with respect to the running direction of said motor- 
cycle. 

35 

7. An antenna disposition structure for a motorcycle 
according to any one of claims 1 to 6, wherein said 
antenna is composed of a first antenna (75,135) 
and a second antenna (76,136) disposed adjacent- 
ly to each other; and 40 

said first antenna (75,135) has a forward di- 
rectivity with respect to the running direction of said 
motorcycle, and said second antenna (76,136) has 
an upward directivity with respect to the running di- 
rection of said motorcycle. 45 



50 



55 



9 



EP1 143 259 A2 




10 



EP 1 143 259 A2 




EP 1 143 259 A2 



FRONT 




12 



EP 1 143 259 A2 




13 



EP 1 143 259 A2 




14 



EP 1 143 259 A2 




15 



EP 1 143 259 A2 




16 



EP1 143 259 A2 



777 775 




708 

707 776 




17 



EP1 143 259 A2 




EP 1 143 259 A2 



735 




(b) 

FIG. 14 



19 



EP 1 143 259 A2 




EP1 143 259 A2 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



